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 Efficiency of a water management and irrigation control system is important for improved production and quality of crops.
 Solenoid valves for nutrients and water supply play an important role as basic parts.
 Research and development of Korean electric valves have been required, especially pressure performance and flow rate.
 In the study, a test bench was developed to test electronic valves for irrigation management systems.
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 Sensor network and monitoring systems
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 The flow rate of the flow sensor was measured from 15 m3 / hr to 60 m3/hr at 
an interval of 5 m3/hr.
 The total pressure rose from 0.2 bar to 3 bar and the after pressure rose from 
0.05 bar to 0.5 bar.
 The pressure loss according to flow rate was 0.29 ± 0.02 bar at 15 m3/hr and 2.46 
± 0.06 bar at 60 m3/hr.
Atmospheric temperature, humidity and power consumption were 2.49±0.81℃, 
59.2±0.45% and 1.35±0.17 W.
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Pressure and flow rate monitoring program
(a)Flow sensor and (b)pressure sensor data before and after solenoid valve 
(c)Pressure drop versus flow rate (c)Power consumption of solenoid valve 
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Diagram of solenoid valve test bench
 Design and Manufacture of solenoid valve test bench
 Solenoid valve test bench design
• The flow rate was set at ten different levels (15-60 m3/h, interval 5 m3/h) using the multistage pump.
• Test bench performance test using a Bermad solenoid valve (Model: S-390-2-R; Bermad, ISRAEL).
Interface diagram
 Flow and pressure sensors of solenoid valve
 Calibration
Calibration equation for pressure and flow rate
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